Math-in-CTE Lesson Plan Template

	Lesson Title: Finding Angles and the Pythagorean theorem
	Lesson #


	Author(s): 
	Phone Number(s):
	E-mail Address(s):

	Tina Dworakowski and Krin Hunt
	
	


	Lesson Objective:
	Demonstrate understanding of basic angle measuring in carpentry  to identify and recreate angles and sides that could be used to build or create a product or project 

	Supplies Needed:
	Protractor, tape measure, bevel gauge, pencils and paper, utility knife, scrap wood, cardboard, masking tape calculator with square root function


	The "7 Elements"
	Teacher Notes

(and answer key)

	1. Introduce the CTE lesson.

Imagine you are out shopping and you see a really cool picnic-type table with legs crossed at an angle, but you can’t afford it. So you decide to make it yourself.  Or, a client comes to you and says, “I want you to make me a table that looks just like it”. In another senario you could be asked to install baseboard or trim in a house with irregular corners. Perhaps you need to find the angle and length for a staircase from the first floor to the second in a house or from the ground to an exterior entryway. How would you begin to do it?  All of these situations can be addressed by correctly Identifying and measuring types of angles commonly used in construction and then working with the Pythagorean theorem. Ultimately you will be building your own picnic-style table.

Ask yourself this question:  How do I determine the specific angles and lengths at which to cut my wood..
	Have an example of a picnic style table(s) with crossed legs for the students 

Hand out the tools listed above to each student or have students pair up to share if you don’t have enough to go around



	2. Assess students’ math awareness as it relates to the CTE lesson.

Provide the students with cardboard cutouts of different types of triangles. See if they can name their type, measure all their angles and recognize that the sum of all the angles of each triangle is 180 degrees.. 

The students will use the bevel gauge on the cardboard and then use the protractor to measure the bevel’s angle. Have them write their answers directly on the triangles with a black marker .Then hand out red markers and have them check their work. Ask the class to call out as many of the triangles and their angles as they can. Have them right down the correct answers in red marker and then turn over the KEY triangles to reveal the answers. 


	Prepare triangle cut-outs for each individual student before the beginning of class for 30-60-90 right triangle, an equilateral triangle, isosceles triangle and a scalene triangle. . 

Mark the back of each triangle with a letter, A, B, C,or D corresponding to the set of “keys”  The other side should have the answers Tape the Key triangles to the wall or blackboard

 Show them how to use the bevel gauge and protractor on a piece of cardboard. For my students this will be a review, since we touched on the use of this tool at the beginning of the year.



	3. Work through the math example embedded in the CTE lesson. 

Bring out the table examples, have the students measure the interior angle of the table feet to the floor with the bevel gauge. Then use the protractor to find the angle,. Each student will record their answer to share with the class on a cardboard “flashcard. After everyone has stopped writing have them hold up the flash cards.

Instructor then explains how to determine the other angles using parallel lines and a transversal.  Be sure to talk about alternate interior angles and linear pairs

Practice this understanding with wooden models of parallel lines with a transversal. Use the bevel gauge and protractor to measure the different angles produced by moving the model around.. The model can be created by creating a rectangle of cardboard or wood with an extra piece(length) nailed or tacked to the middle of the long side of the rectrangle 

Now, let’s go back to our original example of a table and notice those particular angles. It happens to be a right triangle that you can use to determine the dimensions of your own table-to-be..  At this point everyone should take out their tape measure and decide a width and height of their table, 24 inches maximum. 

Present the Pythagorean theorem a2 + b2 = c2
[image: image1.emf]
Show the students how to input their width into the formula to determine the height of the table and length of the legs.

For example: width 14”  and height 20”    (14)(14)+(20)(20)=(leg)(leg)

(leg)(leg)=596

leg=√596=24.41 inches (round off to 24.5 inches to make the leg dimension easier to work with.)
	Everybody should get the same angle It should be 60 degrees.
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Alternate Interior Angles-A pair of angles formed between two parallel lines that are cut by a third line (a transversal). If two parallel lines are cut by a transversal, then alternate interior angles are congruent (their measures are equal)

Linear Pair- The sum of two adjacent angles are 180(.

Instructor will measure the width and height  of one of the existing tables to use as an example.

Use a calculator to find the square root.

The Hypotenuse is the leg of the table

The Base is the top of the table.

The Length is the height of the table.



	4. Work through related, contextual math-in-CTE examples.

 You are building a staircase. You know that the total rise is 9ft. (That is the distance from the floor to the landing.)  and the total run is 12ft. (That is the total distance the stairs must travel parallel to the floor.)  To find the stringer (the length of the board for the steps)  So we would use the Pythagorean theorem because those three dimensions form a right triangle  In math terms the rise is the height of the triangle, the run is the base and stringer is the hypotenuse. 
	Have them work this problem out on paper. by plugging the total rise and the total run into the Pythagorean theorem.  For example (9ft)(9ft) + (12ft)(12ft) = 225ft squared.  The square root of 225 ft^2 is 15ft (stringer length)

If you prefer you can go out and find a real staircase in your school and use those measurements and then check the math with the tape measure.

	5. Work through traditional math examples.

Work through The Pythagorean theorem worksheets with transparency for teacher.


CIM PROBLEM:

1.  The two legs of a right triangle are each 15 cm.

Which answer best describes the length of the

hypotenuse?

A. 15.0 cm     C. 25.4 cm

B. 21.2 cm     D. 30.0 cm

2.
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Find the measure of angle a, given that l // m,

Measure of angle  EFG = 30° and FH ≅ FI.

A. 30°

B. 60°

C. 90°

D. 120°

	Obtain your own Pythagorean worksheet.  Your math buddy should have several.  We recommend McDougall-Littell’s Geometry 9.2 worksheet

Make transparency and copies of worksheet for student.

Have answer sheet available to yourself to verify your work

CIM Problem answers:

1. B

2. D

	6. Students demonstrate their understanding.

Sketch a plan for your table showing your work with the Pythagorean theorem to determine the dimensions.  Also, mark the angles of your table indicating which are alternate interior angles.
	

	7. Formal assessment.

Make a table or a mock table using cardboard.
	


—(  Math-In-CTE  )—

